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1020020081737 



mm 2003/4/8 



625-1204 
I^^l KR 

oil 2\m m^^M s m=?mL\Q. cnaiei 
(ei) 

[IJI^S^Sl 20 2 29,000 B 

20 B 20.000 ^ 

[o^^^g-S] 0 a OS! 

[^AhS^Sl 20 m 749.000 ^ 
[if:»lll 798.000 
[S^AIWI 1. a5\tAl-SAi|yM(£S)_1S 



41-2 



1020020081737 ^^ 'U^l- 2003/4/8 

^71 ^H7> i^^i ^l^l^s: ^ ^7] 

<a^j^l^ ^7l ^V-^^Jll:^ , ^7l ^>-^ ^lo^ ^J:l:^<^l 

X\^t}^ A]^^ A-l^ 5.711 ^^4) ^^55lS.» ^wl^m 

^ #s^^l7> ^^>^J£1^1 Jl21-7> ^t:f. ^7l ^^1- ^Hl- -^al^V^ ^ 

£ 2 

^iBl (jitter). #51^1 (glitch) 
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i- 



1020020081737 #^ 2003/4/8 

^^>^H. ^ <^1# T^ttl^V^ ^ = {Differential charge pump and 

phase locked loop having the same} 

:£ 2^ ^ ^^V ^Hl- ^tils^m -§-71 ^ 

£ 3^ S. 2<^1 M-^'i^. 

S. 4^ £ 3<^1 i^^l^ ^^^^ Solcf. 

:£ 5^ PMOS ^^^^ i^^l*^ ^^^1 ^l^H^^ ^ 

S. 6^ NMOS H^^I^BlS. ^-^S]^ :±:^^11-^ ^H^m i^^l ^lo^-Jd^ ^ 

£ 7^ £ 2<^1 ^-i- S.^ M-Hf^fli=f. 

£ 8^ £ 2<^1 £^1^ ^^711- M-Ef^cf. 
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1020020081737 ^^ '^^}- 2003/4/8 

<io> ^ ^ <^1* ^wi^>^ ^Hofl ^-^s-, :e.tq- 

S., ^7] di^^ ^Wl^V^ ^ ^7] 

<ii> ^71 ^HCphase locked loop; PLL)^ 'a^s]^ 7]^ ^^^^ -S-^^V 

<12> :£ 1^ ^Sfl^ -¥1^ ^7l ^^S] M-Hl-vflcf. :£ 1^ #2:*>iS, -^l^ ^7] 

^5.(100)^ ^^^-^^^ ^#7] (Phase & Frequency Detector; 10), ^^(20), 
^ #4 ^Bi(30), ^ ^'a-:^!*^ ^^^71(40)1- ^^1*1:4. 

<13> ^>^_^3Sl-^ ^^7] (10)^ 7l$#€^(CREF)4 #s^(FVCO)# ^ 

■i-CCREF^s}- FCV0)2^ ^H*^l t^-^- -2-^1- ^:£-i-(UP / DOWN)^ ^H(20)^ 

<14> ^^^1(31)7]- <y ^^(UP)'^l -g-^sH ^(on)5l'S, ^*>^H(20)^ (VCP)<H1 

^-1^*^ €^^30)21 ^sflAlBlCCl. C2)S ^*>* ^^*>J1. i:^^US2)7> c^-^ 
^J:(D0WN)<^1 -§-^^H ^^^a, ^S(20)^ 7l2flAlBKCl. C2)S-fBl ^^1^ 
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1020020081737 #^ 'a^V: 2003/4/8 

<15> ^^71(40)^ ^B.(20)S] #^^(VCP)^ ^<a-<^l al^l^Vfe ^^j-^* 

7>^ l-^(CVCO)* ^^^^ ^^s\S. ^ ^2}-^ ^tifl7l(50)S 
<i6> ^3).^ ^w]l7l(50)^ ^-a-^H ^^7l(40)^ #^(CVCO)^ Hl^S- M-ir«=>1 

^^-^^^ ^#7](10)S- #^3rV7lM- ^•a-^l<H ^^7l(40)^ #^(CVCO)^ 

^#7l(10)S. 

<i7> ZLe^u)-, ^H(20)^ #^^(VCP)-^S. i:f<a=t!: ^S.<^1 
^•a- ^l^l ^^71(40)^ #'^(CVC0)<^1 ^lBl(jitter)7l- 

<18> c^l^cfl :5i3:> ^^(20)^ #^^(VCP)^ ^^<^1 IV^ ^^a-^l'H ^^7l (40)7> 

200MHz2l #B^(CVCO)* ^^^5Al7lJl ^<a-;^H ^^7] (40)^ ^l^^l 50MHz/V<?l ^ 

, ^^(20)^1 #^^(VCP)-^S- lOOmV^ ^^<^1 ^^7l(40)S] 

#^(CVCO)^ 7>^i^^^ 200MHz d5MHz<il ^1=^-. 

<i9> ^•y-^i'H ^^71(40)^ #e^(cvco)^ 7]^m^^s. ^>-§-^i-^ ^s.^ 

^l^Csetup time)/*:^ Al:?l:(hold time)^:B}- B^-oji^J t^V^ (timing margin)^ 

<20> n.^3L 71(40)^ l-s^(CVCO)^ 7l§#e^^S. A>-g-^>^ ^s.^ ^-g-^ 

<2i> n^-el-Ai. :S*> ^H(20)S] #^^(VCP)-^S. -^'3^]^ ^^^§>7l 

^ A>-g-e>a^ 5^s.» ^-^^s. ^^71(40)^ ^^^]^^ ^^S^^ ^l^i 
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1020020081737 #^ ^^V: 2003/4/8 

<22> VC^^/<\ ^ ^^o] ol^Jl^l- t}^ 7]^^o] s^^]^ ^<a-^l<>l ^^7l^ ^^'^fl^i ^ 

<24> ne^i ^ ^^o] ols.j7;^^ 71^^^ ^:^]^ ^7] ^wl*>^ 

<25> ^ ^i^ofl 4= :^]6]x\s. ^^ssis-fe 'g^^^; ^ ^7l '^^^ 

n^o] ^t!S\^^s. ^11^S7> ^71 ^>-^ ^:£#^<^l^i 511^*^1 

^s. ;^12^J:S ^1^*>^ ^1^4 ;5ll2^^7> -^V7l ;^liAij:s ^1 

<26> >^7l ;«fll^^7> ^7] :42^SLS. ^oll- A]3|-*>^ ^1^^ ^7l ^I2'ys7> >^7l ;*)ll 

^o]^ x\:(}^ ^7] ^12^:5:7> ^71 ;Hll^:&S ^c>]^ ^]^^}^ ^^^^ 
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1020020081737 ^^^V: 2003/4/8 

<27> ^ ^x^ofl nfs. ^^^1 ;^1<H^^ ^-^SslS-^ ;^ll^^^^S. ^^^^^ 

^l-a^l^l^ ^H^l^sis.; ^]2'^n^^s. ^12^1^ 

31- ;^l2^-^^<g-A>oHl ^^slJL. ^7] ^^«^1 -§-^*><^ ;^ll#^^^ ^ 

7i ^i2^€^'a- 511 #-i^^^i-^ ;^ii#-4^si^; ^ii^^^<a-3i- ^^2%^^^}<^] 

d\] ^^s]JL, ^>7l ;^l2^1<?as]S.^ #^^^<H1 -§-^*H ^12#^^^ ^7l 

:5i<a-o.s. #-<ys:>^ ^l2S-«a3lS.; ^ ^71 ;^12#^^5!1. ^71 ;*n2^€^'a-^>«^Hl 

Jl. ^7l Sl^^xoll -§-^^1-^ ^7] ^12#^^^ ^7] ;^l2^^^^g-^S. ^-i=l-^^m 42 

<28> ;5lll#^^^ ^ ^7l ;^12#^^^ ^V^^Ji^ 

^«<^lci-. ^7i ^i^l-iisj^ ^ ^7i 42;^l^sis^ "elslt-loici-. 

<29> ^ ^Tgo]] rej-^ ;HH^^ ^^52]^^ 4l<a^^-^^ 'a^sl^ 

^I'S^l^l^ 41^1<S5|S.; ;^l2<y^^-2-S- ^g^Hl^ ^^^^1- ^I'^l^l^m 42^1^ 
sis.; ^^M'^J-^V^Hl ^^slji, >a-7l ;^ll^l<?^Sls.2l #^^s«^l ^^*><=i 

^^■71 4l#^^# ^7] ^^l^<a- 511 «-l^^*>^ 4l#-l=l-^ S]^; ^7] 

4l#^^^>oHl ^^'^l ^^^M ^71 4l#^^-a: ^1-71 ^ 

^^•a- ell'iS- l-'a^m >lll#-'a >ll2#^^il- >a-7l ^^l^^a-AVt^Hl 

^7l 42^]<^s\S.^ #^^^<H1 -§-^sH ^7l ;^12#^^^ ^1-71 ^^1^«?J- 

41-8 



1020020081737 ^^V^ 2003/4/8 

<30> ^ ^^o)l ttj-s. mm-'^^; ^]2%^^] ^^^fe ^11^^ 

7l ^^l^'a-<Hl ^^^^^ ^12^^ ^Ja; ^7l ^U#^^4 ^7l ;^ili^^ i^AHoii 

i]!:^, ^ll^>^ :^lo1^^«-<^l -g-^^m ^ll^V^ ^7] :42^n^^ 

<H1 -§-i^*m m^}^ ^ ^7i >il2#^^3i- ^V7i ^12^^ ^iaA>oiofl 

<3i> ^7] ;^ll#^^^ ^ ^7l ;^12#^^^ ^V-^^^-i- 

<32> >^7i >^li^^ ^7i ;^12^^ ^71 ^11^^ ^Ja, ^ ^7] 42^^ ^a 
<33> ^ ^i^<H] ic)-^ ;^^r> ^li<?3^^; ;*ll2<a^^; ;^l3'y^^; ^l4<y^^: >IU# 

^]2%^^^, ^7] ^ii^a^^s). ;^i2«a^^-^s. ^a^s]^ ^ii^>^^s#<^i -§-^ 

^7l >Hll#^^^ >Hll^<a-o.s. ^^^^ -^^l^^l ^>7l y^]2^n^% ^]2^<^^^S. «j- 
^^>7m, ^>7l ;^l3^^^3l- ^1-71 ^14'a^^^S. <a^£l^ ^12^>^^^*'H1 ^^*>^ 
7l ^12#^^* >S-7l ;*lU^'a--^S. ^^^^ ^^Hl ^7l ^ll#^^^ ^71 ;^l2€SJ--2-S. 
«J-^*V^ Sis; ^ ^7] ^U#^^4 ^71 ^I2#^ia:<^l 7^2\ ^^B\o] ^7] ^]1# 
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1020020081737 #^ ^^^V: 2003/4/8 

^^y] ^12#^^^ ^-i- ^-a-^ ''^^t!: ^-^S -^^l^m 

71 ^7l -g-^^>c^ ^V7l ;^ll^l-^^^^5zl- ^7] ^12^V^^^«^ # 

<35> >a-7i ^-a- ^^7i^ ^7i ;tiii#^^5i #^^<a-5ii- ^1-71 ;^i2#^^^ I'^^'a- 

<36> ^7] ^7] ^B.7} ^7] ^^7]S.^B\ #^ ^Wfl*>7l 

^31-^ ^Wfl7l» ^*>^ . ^7l ^^-^4^ ^#^5.^ ^7l 7l§#^ul|- 

^7l ^3i|-^ ^«fl7lS--^Ei #5^-011 -§-^*>^ ^ll^l-^^:ii#5^ ^7l ;^l2^>-f- 

<37> ^ ^1^3). ^ ^2)-^^ O]^ ^ ^ ^T^5l Sl^>0^ ^^^Slfe 

f-^-^l o]^t}7] ^ ^T^o^ H>^^t}: ^^1<=^1» ^^l^l^V^ £^ ^ S 
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1020020081737 %^ <U7]-: 2003/4/8 

<38> ol^>, ^-H^ £1^^ %2i^}<^ ^ wV^^tb ^^1<^]» 'i^f-.^S-^, ^ ^ 

^ S^'^l ^1^1^ ^S^^^ ^^tt ^^11* M-Bl-^cf. 

<39> £ 2fe ^ ^^oll tcj-^ ^Hl- ^til^fe ^7] uf 

Bl-'a4. :£ 21- #^^1-^, ^V-^^^^ -i-^^>^ ^^J- -^71 ^^(200)^ ^ 
#71(210), ^3:> ^^(220), €^1(250), ^^^7l (260) ^ 

^Hll7l(290)# ^wltl-i=1-. 
<40> ^^(220)^ :S1^(230) ^ 2.^ ^^^(coinmon mode feedback 

circuit; 240)» ^tilt!:^-. ^^71(260)^ ^^7] (270) ^ ^^4^ 

^^7l(280)» ^wl^nf. ^s^^ ^^71(280)^ ^^1^ w>ol ti.eflo]Ei7l- Af-g-^ ^ ojcf 

<41> o^^_^5^^ ^#71(210)^ 7l^#e^-(CREF, -Sq-^ #^)2l ^ 

?-ll^#^(i^^ FVCO)^ ^4^^ ^-S-^ Hlias^l-ji. n Hlin ^sj-ofl u].^ ^^li^V^ 
^^1-(UP, UPB)3i|- ;«ll2^V-^^:£-i-(DN. DNB)* ^n^^. zi^JL UP^OJl^q- UPB^:£^ a] 

<42> ^^1- ^^(220)^ ^ll^]-^^^l-(UP, UPB) ^l2:^>-i-^Sl:(DN, DNB)<^1 -§-^^> 

<=«^ ^ll#^^(OUTT)^ ^ll^^^# ^^^"4 ^^I'^l ^12#^^(0UTC)* ^7] ;^ll^^^ 
^ «J-^t]:4. '^7lA^ ^ll#^^(OUTT)^ ^<a-4 ;5ll2#^^(0UTC)4 ^'S"^ ^V-^-tlJll- 
(differential signals) S.^ ^i^<?I -tl J: ■!:( complementary signals)<^14. 

<43> 7.]<^ ^m250)^ ;^ll#^^(0UTT)4 ^12#^^(0UTC)<H1 ^^^Jl, 

(0UTT)4 €^4 ^12#^^(0UTC)^ ^•a-'Hl Ji^4 ^-g-* ^El^t!-4. 
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1020020081737 #^ o^^^: 2003/4/8 

<44> ^oj- ^]o] #^7l(260)fe ^ll#^^(OUTT)^ ^12#^^(0UTC)^ ^^^^ ^> 

<^H1 -g-^^>c^ ^^^Si]. #^(CVCO)^ s\S.^M 

-£^1) ^ ^«ll7l(290)S. tfl^ #^t!:i=l-. %^ #^(CVCO)^ 

#7l(210)S ^ 

<45> ^3^=^ ^tifl7l(290)^ ^'g-^l^H ^^71(260)21 #^#E^-(CVCO)^ n]^s. M- 

nr<H ^-^-^^^ ^#71(210)^ 
<46> ^ ttVT^oil tcl-^ ^2i^ ^^>^H2] ^^^-a- ^/SE^ 7l:&oi] o^^l-c^ ^ 

^^>^H(220)S1 ;^ll#^^(0UTT)3f ^12#^^(0UTC)<^1 ^^^>7fl <^*j=^ ^1 

^l^s, >^ii#^^(ouTT)si ^oj-jj. ^]2^^r^iomc)^ ^-a-^ ^>-^?;t^ ^71 ^^^ii 

<47> ;^lol ^>^7l(260)^ ^'a--^^ ^^71(270)^ >lll#^^(OUTT)S] ;5ll2 

#^^(0UTC)S1 ^V^^-i- ^#§>Jl, ZL ^# ^3!f# ^^7l( 280)S 

*>H.S.. ^s^^ ^^71(280)^ ^7] ^^<H1 -¥-^^1-711 m■^ #^(CVCO)^ rcj-ej- 

^ ^7] ^^(200)5] #^#^(CVCO)<^lAi^ ^7] ^^o\] 0:1^ ^] 

Bl(jitter)7l- 

<48> £ 3^ £ 2ofl sis* H-Efiaq-. S. 3^ ^2:€^V^. ^^^S.(230)^ 

^11^^ ::L:^i(231). ^12^^ ^^(233). -^3.(249). ;^12^^ ^la(247). 

^ ai^^l#(Si:4 S2), ^12^>^ i^^ll-(S74 S8). m^}^ ^^^ll-(S5^ S6), ;^l4^1- 
^ -^i^^l#(S33]- S4), ^11^^ ^1 ;*I1<H^3: ^AJ^S.(239A, 239B) ^ ^l2>^i^^l ;,jlo^Ai 
^ ^^5^^(241A, 241B)-i- 
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<49> zj- ^^5S1S(239A, 239B, 241A, 241B)^ £ 5 ^ £ 6<^1 ^Ml^l 

S.^l^'^l 9X^, ^ ^^Js1S(239A. 239B, 241A, 2413)^ >fll ^^1 ^14 

<50> ;Hli:5i^ :ii(231)^ ^^^<a-(VDD)3f i^:^(235)^><^l ;^12^^ 

(233)^ ^€^"^-^0)4 i^^(237)<^l 

<5i> ;^ll 3.(249)^ i^:^(245)5q- ^^l^<a-(VSS)^><^l<Hl ^^^iJI, ^12^^ ^^3. 

(247)^ ii^(243)5!l- ^^I^"a-(VSS)^H<^1 ^H^^ ^M231) , ^2^^ 

(233), ^laL(249) ^ ^12^^ ^13.(247)^ ^"U^ 5^"^ ^V^^i 

<52> ;^ll^l-^ i^^ll-(Sl4 S2)^^^ i:fl-S-^^ ;^ll^V-S^ ^H^^CSWPASV SWPB) 

<H1 -i-'^^H d^^^^^. Kt-ef^i ^U^^ :t>i(231)^ ^ll:^>-^ ^^^1(S1)» 

^^>c^ ^ll#^^(OUTT)-^S- ^^^VtIM-, i^^l(S2)# **><^ CML VSSS 

<53> Z15]JL, ;^]2^1-* ^i^^l*(S72)- S8)^z]-^ tH-§-^^ m^}^ ;^lo^^^(SWNA 

^ SWNB)oll -§-W^ yM^-^S. ^^^^4. ^11^^ -^3(249)^ ^12:^>-S- 

^1(S8)» >il2#^^(0UTC)-^S.^e1 4la.(sink)*>7lu|-, :^i^^l(S7)« 

<54> m^}^ ^^^]^iS5S^ S6)^^-& ^-^-^^ ^^^1 ;^l<H^^(SWPA5q- SWPB) 

<H1 -§-^*H ^M^-^S. i^^l^T^. ^12^^ 41^(233)^ m^}^ ^^^1(86)1- 
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-^^M ^12#^^(0UTC)-^S ^^t}7]^, i^;^1(S5)l- ^*><^ CML lE^ ^^1^ 

'g-(VSS)-^S. ^^1- ^^^cf. 

si- SWNB)'H] -g-^^V*^ aflEf^ o.^ ^^^1^1=1-. ^12^^ ^i3.(247)^ ^14^1-^ ;±i-9l 

^1(S3)* ■i-s:H ^ll#^^(OUTT)-^S-^Bl ^^1- >a3(sink)^>7m, >i^^US4)# -f-^V 

<^ CML ^■€^'a-(VDD)-2-S.-?-B^ >a^* ^Htl:^-. 

<56> 2^- ;5l]olAl^ ^^|:^S.(239A. 239B, 241A, 241B)^ ifl-§-sl^ ^ll^V^^^^- 

(UP, UPB)2f ;^12^>-^^J:#(DN, Dm)^] '%-'^^}^ ^]<>\^s:^ (SWPA^il- 

SWPB)^ :^12^>^ ^H^^€-(SWNA54- SWNB)^ ^^SW. 

<57> >i^^l-i-(S2. S5)^ CML ^^1 ^"a-CVSS)*^! ^^^Iji, >i^^l*(S4, S7)^ CML 

^^^^(VDD)<>11 <^7]A-1 CML^-^-^^'y-(VDD)4 ^^l^<a- (VSS)* ^"I^J- 

#(R1, R2)^ tils. M-Ef^ iJr-^S., ;^-l*J-(Rl)^ ^21- ^i^J-(R2)^ ^'U^ CML 

0.5VDD<5lcf. 

<58> s. 4^ ^ 3<H1 ^ ^^^1^ M-^^^ S^lcf. :£ 3 ^ £ 4* %2: 

IF^^7> i^el ^l-ol(high)^ ^-f ^^^KSl. S8)7l- ^(0N)S)j7 z]- i^^l(S2. 
S7)7l- ^H(0FF)€^-J1 7>^^^l-iS, ^1l#^^(0UTT)^ ^U^^ ^^(231)<^1 
^uz|- ;«112#^^(0UTC)^ ^a(249)«^l S^^H ^cJ-^^^f. o] y^o. -^^ 

<H ^^7l(260)S ^^n^^ ^^y-, ^ ^ll#^^ (OUTT)^ ^'a-(VouTr)^ ^12#^^(0UTC) 
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1020020081737 #^ "^^l-: 2003/4/8 

<59> tittfls, DN^:£7> ^}o]o] z^- >i^^l(S3, S6)7l- ^(ON)£lJi ^ i^^l 
(S4, S5)7V ^H(OFF)€i^Jl y}^^^}"^, ;^ll#^^(OUTT)^ ^12^^ ^3(247)1- 

^12#^^(0UTC)^ ^12^^ 4i^i(233)<Hl ^-f € 

<a- ;mol ^^7l(260)S. ^^sl^ ^'a-. ^ ^ll#^^(OUTT)^ ^^^f ^12#^ ^(OUTC)^ 

<60> <t\7]^^ ^^^1#(S131- S2)3ij- ;^13^>-^ ^^^l-i-(S5. S6)^ PMOS H^^I^B^ 

S. ^^slJl, ^12^ ^■?1^11-(S74 S8)^ ^H^V^ ^^^l-i-(S3, S4)^ NMOSH^^l^^iBlS 
^s^M- ^ ^^^MSl S8)fe <>]<=>]] 1}:^^^^ ^<=>] <^>M4. 
<6i> £ 5^ PMOS HsH^l^Bls ^^il^ ^l^l^Vfe i^^i ^l^^J: ^ 

2392), #^^^(2395, 2396) ^ ^wltVr^-. ^7] cf^7fl2l MOSB 

^^l^Bl-i-CPl P7, Nl ifl^l N7)^ ^wltt^. (2395, 2396)^1 

<62> >^7l <a^^^(2391, 2392)^ ^^}<^ ^V^^^CUP^^- UPB. 

DN:b}- DNB)^ feel ^Eflofl rc}-el- #^£]fe ^>-g- ^o] ^s.i:(SWA, SWPB)^<Hl 

efl^o] ^cfl^ o.^ >Hll^^(VDD)7> eM^l ^12^J:(CML)S. € 

<^l*>fe ^1^5!]. ;^12^J1(CML)7> ;«fll>jOJ:(VDD)S. ^<^l*>fe >>1^* 4^7]] ;()lolt!:4. 

<63> ;«lll^^(VDD)7> ;tll2^J:(CML)S- €^ll-,^l^*>fe ^1^4 ^12^ J:(CML)7V /^lll^J: 
(VDD)S. €<^l^}fe Al^^>^l<^lfe ^l-^l-^l^C At)<^l ^V<^l7l- 91^. 
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<64> ;*l]l^tJlE^^ PMOS H^^^lrfiEKPD^q- NMOS H€^1^b1(N1)S. ;^12^»1e-1^ 
PMOS H^^l^El(P5)fil- NMOS H€^1^e|(N5)S ^^^^4. ^U-i-"^ PM0SB€^1^ 
B|(P3)S. ^^slJi, PM0SH€^l:^iEKP3)^ ;^ll^€^'a-(VDD)3l- ;^ll#^^(2395)A>c.lofl 
PMOS S€^liEKP3)^ TflolB^ ^ll^ttle-lsl (2393)<^1 ^ 

PM0SH€:^l^Bl(P3)^ ;^ll^i3lEi^ #^^^<^1 -§-^*H ^ll#^^(2395)-g: ^^U^ 

<65> NM0SB^^1^bKN3)S ^^slJl, NM0SH^^l^Bl(N3)^ ^ll#^ 

^(2395)4 ;^l2^^^'y-('/M)D)A>ol<Hl NMOS H^^I^El (N3)^ TljolH^ 
'a^^(2392)«^l ^^^cf. NM0SS.€^1^eKN3)^ ^^^(2392)-^^. UPB 

^^(SE^ DNB^J:)<H1 -§-^^><^ >lll#^^(2395)^ ^12^-S^'a- (miD)^MS. ^-^^^ 
^. 

<66> ;^l2#-'a PM0SH^^l:iEKP7)S PM0Sm€^l:^EKP7)^ ^U^-S^ 

^(VDD)2l- ;^12#^^(2396)>^><^H1 PMOS H^^l^E-] (P7)S] TflolB^ ^l2^Hl^ 

^ #^^(2394)<^1 ^^^1=1-. ^S^-^i PM0SH^^liBl(P7)^ ^l2<?lwlEi^ 
^^V^ ^12#^^(2396)^ ;*lll^€^^(VDD)efl^S. ^-^^tlr^-. 

<67> :^]2W-v\o, NM0S:&^^liEl(N7)S. ^^5)^1, NMOSH^^^l^E] (N7)^ ^12#^ 

^(2396)3)- /5fl2^^^<a-(V4T)D)AHofl ^#£lal, NMOS S^^l^B] (N7)S^ Tll^lH^ 
«a'N^(2391)<^] ii)-2l-Ai NM0SH€^1^E-](N7)^ ^ ^^(2391)-2-^ ^^^l^UP 

m^S.)^] ■%-^^\<^ ^12#^^(2396)* ^l2^^^<y-(VM)D)efl»iS. #-cl-^^i=1r 
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<68> <^mcfl, ^ll^l"i-^^*(UP. UPB)z]-2|o] ;^ll^^^<a-(VDD)3|- ^^]^<?J-(VSS)^Ho11a^ 

i^^>^ ^4-, ^ll^V-f- i^^i ^1^^:&#(SWPA, SWPB)z]-z]-^ ^H^-^^'?}- (VDD)4 ;^|12 

<69> £ soil n ^^^KSl vfl^l S8)» ^ll€^^«a-(VDD)2l- ^^l^<a-(^'ll^rfl OV) 

^-f , 2t #^^(OUTT, OUTO^l^-l AC tHI-^o^I ^tb ^w^l ^^S* =7^ ^ 
^B.S., ^7] «j-^l*>7l ^^>o^ zl- i^^KSl ^^1 S8)l- ^ (0N)Al7l7l ^tb ^ 

<7o> <^l^cfl, ;^U^>-S-^3:*(UP. UPB)^'^l^i UP^J:7> ^li^^^<a-(VDD)ol Jl, UPB ^S. 
7} 091 ^-T-, ^I2l-t:f^ S1S.(N7)^ UP^S<>11 -§-^^><^ ^i-^sl^S., >^12#^^ 
(2396)21 ;^l2^^^<a-('/M)D)-9.S. SlJl, ^H^-^^ i|S(P3)^ ^H^hI^^ 

(2393)^ ^^<H1 -g-^*V<^ ^ll#^^(2395)^ ^H^-S^-a-CVDO).^ 

<7i> UP>0:^7> ^ll^^^<a-(VDD)<^l^i 0-2-S. ^o]s:>j7 UPB^J:7> o<^l^i ^ll^€€*3-(VDD) 
^S. €<5l^>^ ^-f , >lll#-^^ ^S(N3)7> >ll2#-<^ 3l^(P7)^i=f ^^-1 S)s.S.. 
^ll#^^(2395)^ ^-a-^ ^ll^-S^<y-(VDD)-^S^Bl ;Hl2^€^'a-('/5a)D)^S ^<^1» ^1 
;^l2^tHt^<Hl ^l^Al;^(At)^^ ^"^1 ^12#^^(2396)^ ^12^^^ 

<72> n^jL, UP^^7l- ;^ll^-^^'g-(VDD)AS. ^ol§>j7 UPB^J:7V O^S. ^<^]t}^ ^-f , 
^]2M:-^^ s\S.m)y} ^lll-'a s\S.(P3)^^ ^S-S, ^12#^^(2396)^ 
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o]^ ^lo^Al:^(At)^^ ^^1 ^ll#^^(2395)^ ^]2^^^''^imD)^S.^^ 

<73> H 3 £ 5» ^^^^iSl)7} ^1-Efl# ^Sl-^>^ (S2)7V 

^^(gap)<5l ^;^fl*>:°S., 4 :ii^^ll:(Sl3i|- S2, S55i|- S6)ol ^^lofl ^H(off)£l^ ^ 

^:^]|^>^1 ^^sl-'^i ^-^l^l^! ^ ^>-^ :i^^l*(S12l- S2, 855^- S6)ofl 

#51^1^ ^^^Ssl^l 

<74> S. 6^ ^MOS :^^x]^EiS- ^^^^ i^^ll:^ ;^lo1^r>^ ^l^l^^ ^ 

M-^'d^. :£ 6^ %S*>^. ^1<H^S ^^SslS.(241)^ *a^^^(2411. 

2412), #^^^(2415, 2416) ^ ^^S^S.* ^^1^1:4. ^7] ^^^IS.^ 4^^711^ MOS 
m^^l^Eil-(Pll i^^l P17, Nil tfl^] N17)^ 
<75> ^1-71 ^S.^ <?3^^'^(2411, 2412)^ ^s^H SJ^S]^ ^V-S-^^* (DN^l- 

DNB, WSi\- UPB)S] feel ic)-5l- #^£lfe ^^^^ /^IH ^^#(SWNA, SWNB)^<Hl 

5)1 /^ll^S(CML)7> z]Mo] ^J-cfl^ o.^ ^12^^(VSS)^ ^ 

o]^ Al^^>^ ;^12^J:(VSS)7|- ^ll^^(CML)S. €^1* ^l^^V^ ^1^* ^iS. t:1- 

<76> ;^ll^w1^^ PMOS H^^l^Bl(Pii)sq- NMOS H^^l^tKNlDS ;^l2^iHti 
fe PMOS :S.^^l^EKP15)i4 NMOS H^^l^El(N15)S ^^^^cf. ^U#-^^ 5)5.fe NMOS 
H^^liBl(N13)S. ^^£]JL, NM0SH^^1:iEKN13)fe ^^1 ^^(VSS)2|- >lll#^^(2415) 
^><^1«H1 NMOS H^^l:iBKN13)Sl TflolHfe >*fll^BlEi^ #^^(2413)«Hl 
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4. NMOSH^^l^^KNlS)^ ^ll<?]tilEiS^ -§-^^H ^ll#^^(2415)^ 

<77> ;Hll#-'^ ^S.^ PM0SH€^l:iBl(Pl3)S. ^^slJi, PM0SH€^li^(P13)^ 

^(2415)311- ^^^'^MmD)^}o]^] ^^^JL, PMOS H^:^l^Bl(P13)2] TljolH^ oj^^ 
(2412)<^1 ^^^4. ^^^^ PMOSH^^liEKPlS)^ <a^^(2412)-$-S ^^^s]^ DNB^^ 
UPB^:£)<^1 -§-^*H :^ll#^^(2415)^ ^€€^(i4^D)efl^S. ti-cf. 
<78> ;5i]2§-cf^ NM0SH^^l^Bl(N17)S. NMOSH€^l^Bl (N17)^ 

^^(VSS):2l- ^l2#^^(2416)^Vol<Hl ^^SlJl, NMOS B^^lr^B] (N17)^ Tll^lB^ ^12^ 
\i]^o^ #^^(2414)<^1 ^^€i=f. NM0SH€^l^Ei(N17)^ ^l2^wlEi^ 

-§-^*><^ ^12#^^(2416)^ ^^l^^(VSS)5fl^S. l-cf^^cf. 
<79> ;^121~«^ s\S.^ PM0SH€^lit-1(P17)S ^^^1^, PMOSH^^l^B] (P17)^ ^12#^ 

^(2416)34 ^-^^<a-('/M)D)^>ololl PMOS (P17)^ TllolH^ <y^^ 

(2411)<^1 PM0SH^^l^iBKP17)^ <a^^(2411)-a-S. "^^^^^ DN^JlC 

UP^:£)<^1 -g-^*><^ ^12#^^(2416)* ^■^^<a-('/M)D)2ll'iS. ^-'^ tb^. 
<80> c^l^icfl, ;Hl2^1-^^:£-i-(DN, DNB)zi-z]-ol ;tfll^^^oj-(vDD)2}- ^x1^oj.(vss)a1-o1o]1a1 

i^^>^ ^12^>^ ^^^1 ^l^H^^lrCSWNA, SWNB)z^-z^-^ (i4^D=CML)4 

<8i> S. 3<H1 zl- i^^KSl tfl^l S8)l- ;^ll^-^^<a-(VDD)4 ^^l^"a-(<^mtfl OV) 
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^7] 51-71 ^ ^^^KSl S8)» ^(0N)Al7l7l ^tb 

<82> c^mrfl. >^12^>^^^*(DN. DNB)f'<^l>| DN-JOJ:?} ;*lll^^^*a-(VDD)<^l Jl, DNB 
7> 0^ ^-f , m^-'^ 31S.(P13)fe >a-7l DNB^^<^1 -§-^*H ^-^^1°^, :^ll#^^ 
(2415)^ ^'a-^ ^€^^(!^D)-2-S slJi, ;^112#-^-^ Sl^(N17)^ :=^l2^Hlt-l^ 
(2414)^ ^"a-^l -§-^^><^ fi-^£lJE.S-, >^12#^ ^(2416)21 ^^^1 ^<a-(VSS)-^S. 

€1=1-. 

<83> zLslJi, DN^J:7> ;5fll^-S^'ih(VDD)«HMi 0^^ ^oi^Vji, dnb^Ji7> o<^l^i ^ll^€ 
^'^]-(VDD)-^S ^'^l^V^ ^]2^-'^ S\S.(P17)7} ^Ul-tq-^ ^S.(N13)itl- 

51H.S, ;^12#^ ^(2416)21 ^;^l^Sl-(VSS)-^S^Bl ^^^"a-(VM)D)-^S ^ 

oil- Al^l-^l-ji, ;(lll«?li3lE-loll ^l^Al^(At)'?>^ ^<^1 ^ll#^^(2415)^ ^ 

<84> =L^JL, DN^S7l- O^l^i ^ll^^^<a-(VDD)^^ ^ols:>J7, DNB^^7> ^U^^^"?!- 

(VDD)ollAl O-^S. €<5l*>^ ^-f . ^^ll*-'^ 5)S.(P13)7> ^l2#-cl-^ s|S.(N17):a.cl- 

51 H.^. ^ll#^^(2415)^ ^'^^■Br ^^l^^(VSS)^S.^Bl ^-^^<a-(V^D)^S ^ 
oil- A]3|-^1-Ji, ^I2<yt3lti<^l ^l'^^m(At)'?>^ ^<H1 ^12#^^(2416)^ ^ 

€^*a-('/4a)D)^S.-^Bl ^xl^^(VSS)-2-S. ^o]^ Al^j-tVcf. 

<85> ;£ 3^ £ 4 ^ :£ 6* #S«1-^, rfi^^l(Sl)7> 4^B}|* ^^^>^ >i^^l(S2) 

7> ^Efll- ^1!:^H<^1 ^U^lwlBl ^/a^ ^l2^tilE^^l ^tb ^l<a^m(At)^^ 

^ ^,3(gap)<=] ^^fl^VH-S., zl- ^1-^ i^^l*(S33l- S4, S721- SS)*^] -g-^Hl -2- = (off)5l^ 
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^711 *M ^ ^^^1«(S3:b}- S4, S731- S8)<^1 ^ = 

^ (glitch)^ ^^Jsl^l ^^4. 

<86> :£ 7^ £ 2<H1 :£Al^ S.B. M-B^-^c]-. £ 7^ ^S*>^, 2- 

^ :^S(240)^ ^^7f{9] ^^■S-i-(2407 , 2419 , 2431. 2443) ^ i=V^7flSi MOS 

<87> :£ 21- ^S*>^, 31^(230)7V ^}-S-^^*(OUTT, OUTC)* #^*>^ ^-9-. ^ 

7] ^1-^^^*(0UTT, OUTC)^ ^^(common voltage)^ "a^^V^fl -R-^l 5) <H 

<^7lAi ^^:^o^^ ^ll#^^(0UTT)2] ^<a-4 ^12#^^(0UTC)^ ^^<^li=|-. 

<88> PMOS H€^l^Bl(2401)^ WDSi\- }^^m03)^M^] ^^S\5L, PMOS H^^l^^B] 

(2401)^ TflolH^ i^S.(2403)<^l ^^^cf. PMOS H^^l^Ej (2401)^1 :^5ll<^l«^l Jl^^ 
la^^lc}. NMOS H^^l:iEi(2412)^ ii^(2403)4 i^:E.(2405)'^>ol ^1] 

NMOS H.^^l^Bi(2412)^ T^lolH^ ;^ll#^ ^(0UTT)<^1 ^^-^l (2407)^ i^S. 

(2405)sq- ^^l^'a-^><^Hl 
<89> PMOS H€^l^e1(2409)^ ^ll^-^^^(VDD)s^- iiH.(2411)>««V«=>Hl ^^^Iji, PMOS H 

^^1>iEK2409)^ TflolH^ 2^:B(2411)ofl ^^€4. PMOS H^^liEK2409)^ 4i^:i<^l 
Iooli=1-. NMOS B€^l^Bl(2413)^ ii^(2411)5l- (2405)>««>oHl 

^JL, NMOS H ^^1^^1(2415)^ ^1^(2411)5+ i^:^(2417)Al-oloil ^^S\JL, NMOS HSfl^l 

iEl-i-(2413. 2415)51 TflolH^ ^I2^^^<a-(CML)<^1 
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<90> PMOS H€^1^eK2421)^ VW^ ic:^(2423)A>olo]l ^^^Jl, PMOS H^^^lci^^ 
(2421)^ TflolH^ ir=(2423)«^l ^^Sl^I. PMOS H^^l^E] (2421)^ :^2ll^<Hl ^^fe 
^ = ^ Ibol4. NMOS H^^liBl(2416)^ h^^m23)^ i^:^(2417M>ol<^l ^^3^)jl, 
NMOS H ^^1^^1(2416)21 7ll<5lH^ >ll2#^^(0UTC)'Hl ^^^1=1-. (2419)^ 1^:^ 

(2417)^4 ^^l^'a-^V^^Hl ^^€^1-. 
<9i> PMOS H^^l^Bl(2425)^ VDD^q- /^ll#^^(OUTT)AHofl ^^3^1 ji, PMOS H^^l^iBl 

(2425)^ Tll^lH^ i.^:B(2411)<^l ^^^1^, PMOS H^^l^e^ (2425)21 J^sfl^^S-^el ^] 

1#^^(0UTT)-^S- ^s.^ ^s.^ Iupl<^1^. 
<92> PMOS B.^^l^Bi(2427)^ VDD^l- ;^l2#^^(0UTC)A>oloil ^^£lJi, PMOS H^^l^^l 

(2427)2) 711 olH^ 1^:^(2411)011 PMOS B^^1^bK2427)21 :e.s11<?1 ^.^.-f-Bl 

2#^^(0UTC)-2-S. Jis^ Iuplol4. °1 ^-T-, lo = lupl = Iup2t>lt:l-. 

<93> :5i^^(2431)^ VDD21- i^:^(2433)>*«>'^Hl ^^SjJL. PMOS H^^lr:^^EK2435)^ i^:^ 

(2433)21- i^^(2436)AHoll ^^5)51, ;^12#^^(0UTC)^ PMOS :^^^]^^ (2435)21 Tfl 

olS.^1 ^^^4. NMOS B€^l:iB:-l(2440)^ i^:B(2436)2l- ^;=^l^«a- (VSS)'^><^H1 ^^^1 

Jl, NMOS H^^l^Bl (2440)21 TflolH^ ii:^(2436)<^l ^^^i^. <=']^ PMOS B^^l^i^i 

(2435)21 :E.£11<?1<^1 ^a.^ 
<94> ^^-^(2443)^ VDD21- i^:^(2444)A>olofl PMOS H^^liBK2437)^ ic:E. 

(2433)21- i.^(2439)Al-oHl ^^SlJi, PMOS S^^l:^^! (2445)^ iL:^(2444)2l- i:.:E. 

(2439)>«>><^H1 ^^^cf. PMOS H^;^l:iBll:(2437 , 2445)21 z^- TflojE^ :^l2^€^'a- 

(CML)<H1 ^^€^1-. NMOS B^^liel(2441)^ i^:^(2439)2l- ^^1 ^«g-(VSS)A>oHl ^^Sl 

Jl, NMOS H^^l:iBl (2441)21 S.5ll«?lofl = ^ I1<^M. 
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<95> PMOS H^^l^Bi(2447)^ ic^(2444)^ i^S.(2449)^><i]<Hl ^^SlJl, PMOS H^^l^ 

E^(2447)^ TflolH^ /H11#^^(0UTT)<^1 ^^^JL, PMOS B^^l^B] (2447)^ ^efl^<^l 

M.^^ ldo]t]-, 
<96> NMOS H€^1^BK2448)^ b:.B.i2U9)^ ^^1 ^^(VSS)A>c>loil nmoS 

;^lr^iE-l(2448)^ TllojE^ ii^(2449H ^^^^f. 
<97> NMOS B^^^l^B^ (2451) VSS^l- v^ll^^iirCOUTDAVolofl ^^slJl. NMOS 

H^^l^E] (2451)^1 Tll^lH^ ii^(2439)<H1 NMOS :S^^1iiiBl (2451)^ ^efl^ 

'^l J:=.^ Idnl^lcf. 
<98> NMOS H^^liBl(2453)^ VSS^^- ^12#^ ^(OUTO^V^l ^^^iJl, NMOS 

H^^1^B^(2453)^ Tfl^^lB^ i^=(2439)<Hl ^^SlJl. NMOS H^^l^ 2453)^ 

<H1 X^fe ^^fe Idn2<^M. 11 = Idnl = Icln2olt:f. 

<99> ^-i-^<a-(^ll#^^(OUTT)^ ^<a-^ ;^12#^^(0UTC)^ ^7} 

^V'S, ^^*(lasq- Ib)Sl ^7H>J1, ^^l:(Ici4 Id)^ ^^tti^. ^. 

do = lupl = Iup2)^ ^^(11 = Idnl = Idn2)^ ^7}^^, ^^^^ 

7} ^7]-*>£.S ^-^^<a-^ ^'^'V^i^. 
<ioo> neiM-, ^'^V^l^ ^-f . ^^IrClaS]- Ib)^ ^^^^>J1, ^^*(Ic 

^ Id)s] ^7>^c1-. ^. ^^(lo = lupl = Iup2)^ #7l-*H. ^^(U = Idnl = 

Idn2)^ n)-sl-Ai ^^^^7> #7H>S.S- ^-^^-y-^ ^<='>^q-. 

<ioi> £ 8^ :£ 2<H1 £^1^ ^S^--^^ ^^7l# i4e1-^4. i 8^ ^S^V'S. ^"y--^^ 

^^71(270)^ ^11#^^(0UTT)S1 ^<a-2|- ^12#^^(0UTC)^ ^^d-^><^Hl ^i-§-^>^ €^ 
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Mr ^^3^1^171 ^tlr ^A^S.. m^}^ ^^71(2701). 42^}^ ^#71(2709), ^ 7fl^ ^ 
^^■i:(2703. 2707), ^i^HRll), ^^1 7fl^ MOS H^^l^Bl#(2702, 2711. 2713)* 
^. 

<102> >lll^>^ ^^71(2701)^ (+)^:^m ^1l#^^(0UTT)<Hl (-)^^>^ 

^^^a)<^] #^^(A)^ ^sJ-^ ;^ii#^^(ouTT)^ ^<a-(VouTT)^ 

<103> ;^12^>-^ #^71(2709)^ (+)^:^>^ ^l2#^^(0UTC)ofl ^^^iJl, (-)^^}^ i^:^ 

(B)<H1 ^^€4. i^:^(B)s1 >112#^^(0UTC)^ ^'a-(VouTC)4 ^4. ^*^(R11)^ 

^ll^>^ #^71(2701)^ %^^(^)^ i^=(B)^H<^l ^^^cf. 
<104> ^^€(2703)^ 2i^:B(2705)^><51<^1 ^^^jJl, ^^€(2703)<^1 icJE. (2705)^ 

lo' + Ioff<^l^. ^^^(2707)^ i^:B(B)fiV ^^S]^. 

^^■^(2707)<^1 ^^l^'g-.^S. ^i^g^V^ lo'olcf. 
<105> NMOS H?a^lr^iB](2702)^ i^:^(2705)^ i^:^(B)>^l-ol'Hl NMOS H^^l^^i^i 

(2702)^ TflolH^ ^^71(2709)^1 #^^<^1 ^^^1=1-. 

<106> NMOS H^^l^Bl(2711)fe i^S.(2705)5il- ^^^1 €«a-A>oloil ^^S]JI, NMOS H^^l:iiBl 

(2711)fil TflolB^ i^=-(2705)<^l ^^S]JL, NMOS ^^^]^^](27U)^ :E.ell^oil 
Iout<^lcl-. 

<107> NMOS H^;^l:iEi(2713)^ ^"y-^^ ^^71(270)^ ^^1 ^*a-^><^1<^l 

S\JL, NMOS S^^l:iiBK2713)^ TljolH^ i^:^(2705)<Hl ^^5]^, NMOS H^^l^B^ 
(2713)^ S.efl<?l'Hl loutolcf. s. 2» ^S*>^ ^s)-^ ^^71(280)^ ^ 
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•a--^^ ^^7l(270)'^l ^^(Iout)<^l -§-^^V<^ ^^ #^(CVCO)* ^^5^ 

<io8> ;^i*J-(Rll)<^l ^^(i)^ 1^ 

<io9> t^«^>^ 1] i= (VouTT - Voutc)/ Rll 

<iio> o] ^^(i)^ ^(-)^ ^ SI^. 

<iii> rcj-el-Ai oj:o^ ^v^ ^^(Iout)» ^#7l ^^(loff)^ 2^1- 

<ii2> (^*|-^ 2] Iout= loff i 

<113> ^ £.^1^ ^^1 '^ll- ^^S. ^^s)^o.i4 o]^ <^l^l2joi ^o)l 

El- ^Ai<^i7]- 7v^*>tiF^ ^<=>]^. ^ ^ 

^^^^^^^ A>>a-ofl ^n^'^^ ^ 

<116> ^ ^t^ofl ^ti1^>^ ^7l ^H^l #^^^<^lAi X]E-l^ 

^^c)-. nl-el-A-i >a-7l ^7l ^ss^ 7l§^:£S- >^>-§-^>^ ^S. 
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B\ ^o]vQ Dj-^o. 7fl^slJl, ^7] ^wl^m ^^^^ ^^-£^1 ^cfl -g^^]- ^ 
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[^^^«^ 11 

^><=^ ^7] %^^^^S. 4^ #^^1-^ ^tilisrH. 
2] 
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[^^^J- 3] 

[^^^J- 4] 

^11«^<=H1 ^^^i, ^7] 4l^S.9\- ^7] ;^12^J:^ A^S. 
I^^^J- 5J 

^li^tJ^^-^s ^^^^ ^^^^1- ^l"?!^!^!^ ^U^l"?!^^; 

^1 2«a^^-^s. •a^^x* ^I'S^l^l^ 42^]<^^s.; 

^ii^-s^'a-4 ^u#^^^>«^Hi ^^siji, ^7] 4i^]'^^s.^ %^^s:<^] -g-^^v 

<^ ^7] ^li#^^^ ^7] ^li^€€<a- eflts S-'^^V^ ^li#-*a2]s; 

^7] ;^ll#^^-4 ;Hl2^^^«a-A>olofl ^^s]ji, -^1-^ -§-^s:>o^ 
^7] ;^fll#^^^ >S-7l ;^l2^^^<a- ^^s. ^-^^^}^ m^-^^ns.; 

^7] m^^^^^^ ;^l2#^^A>o]cHi ^^^ji, ^7] m^]'^^^^ #^^J:<H1 -S- 
;^12#^^^ ^>7l ^li^^^<a-o.s #-^^V^ ^l2#-<y5lS-; ^ 

7] ^12#^^* ^71 ;*fl2^€^*3-^S. #-cf^*>^ ^l2#-i4^^Sl- ^al^>^ 
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7] 
8] 

^1 I'i^^^-^s 'a^^fe 'a^^^l- ^l'?!^!^!^ ;^ll^l<dsl^; 
^12<?^^^-^S ^^^^ 9^^^s.9 ^]^^]^]^ ^]2^]'^s\s.; 

*><^ ^7l >^il2#^^^ ^7l ^:^l^<a- Bfl^S S-4^^>^ ^l2#-t:1-^ 5]^; ^ 

^^7l ^I2#^^iq- ^1-71 ^€^'a-^H<='ll ^^5]^, ^71 <y^>d^^l -§-^^><^ ^71 
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10] 

I^^^J- 11] 

^1 i#^^; 
^12#^^; 

^7] ^^^1^ ^12^^ 

^^l^^-^l ^^^^ ^11^^ ^Js; 

«11 -§-^*>^ ;^li^V^ ^^^^]^', 

^1 ^^*>^ ^12:^1-^ i^^l*; 

-g-^«^>^ ^13^>^ ^ 
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